HHE Qlm|

olE
[ ]

Band In—painting

o]4=1l Subin Lee,

€5 Yongduek Seo

A7esh el 3ats)

o fo

Adeich Adshs ARLL

oF B =7 olmRo EH Q3 JoS AAsk, 1
< A AHRIE
seamless cloning®® Wx 4 k. Wl= o1#|¢18) (band in—painting)> QHQIE g AAS wbd dA%

Qo1e W3t ol LA AT olulA) UsIE by

49S A= W= AHQIE (band in—painting) ¥

F7% 71 B WS (target band) & H9Jskar, QeI J) ko] mE DAg FHow sk B W=t
2 ok 3715 M= 42 WS (source band) &} B WIE zj0)E ARRStA, 1 gke] Aol7) 71 AR 4
WiE ododo] Zhs <lHelE oo EAlsl= Zlo|t}. Seamless clonings ¢1H|QIE oiu) Q18 ojn|x|9 AAS

Sleli= Zloltt.

&Aof: o/alx] olEPIE (Image inpainting), seamless cloning

1. ME

AT dgks Foll STFEWt AHEHA &2 7t s
HER E5radhs JstelA Qs AHEL Qlvk @
< 55 2% JsE T A" d¥RI¥E Digital
In—painting) & A} oln|R]eA AAE 54 F9& W
WA ol EEA AP Y TleR Thefsh FelA o] 7]

=o] ARSE AL Jltk 3 BY F 93} & wiEel Alhe]
S QR EA ARl e A FEE ARYE =
WAL AANY Vs AREeh 4 EAG AR A

% glo] A7t W AL 5 gk 2
g oulde s Hea] 5ol e 71EE A

-
=
=
:?1:',
e
of,
ol
H
es
i
(o
¢

Md
=
2
2,
FO
ol
F{F
o
E
i)

3= 71092, smooth continuationg YERE o]n]x] 4
of tax &¥Hoeltt. I¥ 12 PDEE o]gsfo] Rt
(interpoation) 0.2 22 99 (FH24 225 & A9l
ARE AUIY Y FH Ao] fAkbH £ ZdHE
BolAutk €lA37} 9l (textured) YoM FH o]
AR t27] wliZol blurring®] W8] EA] ¢ ARE
Helt,

T2 1. (Small Target Area: [1]2 ZA2

710] Qitk o] WhHE ElAx
olgste] QHJIY He AYTE ACE, structural
continuity s 7FAE& olnAe] diaix= £ AdE #B
vy I8 27 9AA S olgste] & 9@ B &

302



AeRIE o AnE FHY AKE K=
of &l £ AYE Hlth RN Q|
F-=2}¢-(smooth) A
structural continuity®] tidt S4&

EERREER

I (non—textured)

AlRto] 22 @ﬂ"’ QUeRIE G thellA JHil% Atel]

AEAo] G A T4 &S At veRd = Qi s
Tk #|oksk= W (band in—painting) < shuke] six|gE AAk
s7] wigel o] KRG %7} o W=, sl F4

2 QHRIY oS A$7) Uﬂfc’ﬂ oHﬂ 9 el A
Aol A3t et £ 12 (313 Ashs e

# 1. ([3] 2+ Mekshs W9 Hlw)

Band In—painting
Exemplar—based Inpainting[3]

SHAIZH o 42 oF 14%
o QIHQIE FH
| structural continuity

g 2 A Qe
gyt ]7}015} —r§ AlZFe Blaskd, Aljkehs o]
exemplar—based in—painting[3]¢] B3] © w2Ztl= 2SS
& 4= Qlth o AollAe Aljtsls W Ay Al o
3l ApAjs] gt

3. MQtot= QIH|QIY U

I8 32 Ak QluQly Wl dish ¥g
HojFn)

Lo
=
c

ol

olHely I £

Seamless Cloning

"1‘%74'71' %] H-Zr 4
A 19 el WME (target band) S 7&?5}‘3} ‘:HT , ol

Holg) olo) dho] = Ao te, 11 AL oz a
T, B owisel g2 weky A7)1E 7]-;(]{: PN =
(source band) 2} EPl Wi= xjo

15 ARtste], 1 gho] 74
QH|IE g (target band
Yol EApetth, mixjEto 2 QIaQIY ¥} ¢g ofn]A]
o] ZAlel|l thet seamless cloningS AAtsle] ZA7F Alet

o AN W e

L
of
_18,
mlo

AQkshz QluQle] WL A AFAY FodS A=
W= Q1FQIE) (band in—painting) 7 TR FH7}
olulx] Afolo] HAAE Qo seamless cloning® 2 ‘=
I ek 31004 e eIl o3l Adrgstar, 3.2¢14
seamless cloning®l thal] A st}

w
.
=

= QIHQIEl (Band In—painting)
e QlFelEe] R MAlE dARE ARRA} o]n|x|ol|A
A9 skt sk 9US FeoE Atk a9 4 (a)
o A B FEo] HQIES FlaAl sh= JYola, H2A
Ae agely 9dole] A (boundary) S YERITE

T A GAR, ddQlY 9] AAE ukebd LA
FAE 7HE Bl AEE A4t g Wt ofu]x
o] 7+ zke] AA whTel vl E Qe ARgET) o714 &

303



2 Mgk HA olu|z|of| A Qlw
EPAl MEs) 22 BoFo R vhe

A WA GARZ, g2l W= ZF A4 wis Alo]g]
SSD(sum of squared difference) & AFetod 1 Fho] F
27 HE 2 WlEE gkt SSDY Ak v 2t

S
ro
o,
o2
12
2
to
o

T
M
o

A
2
o
T o

SSD, = f} (= r) + (= @) + (B B)) )

[
i=1

2 (DA s&= A4 WE t= B WE R, G, BE ¥
Alpixel) 9] ZF A Qde YeRITE N2 W= (band) 9
Z A 5 k= 7t 7b A eSS Y

v GAIR, A WMEURe] Ak ZhS QHielE o
Ao A FFL

d e
a3 4, ('LE(O)ll‘dl‘&l%' I (a) QY ‘é‘é )’é@,
(b) EPN WHEQF AN BHEO| HIW, MM M-EPI HHE
=M H-2A HIES (o) EDL MEQ) I RAISH AA BiE
o QX (d) EPN BHE LiSO| AN MHE LY HEE SAS
a3t (e) 25 22l

B [

i 7

147 93 130 185 231 277 323 369 415 461 507 553 599 645 601 737 763 620 875 921 967
Source number (+157000)

L
IL]
o
N
m
N
(=

HHEQF AAHHE A}O|2] SSD)

I 49] A F A sl A9t 204366700)3, 1
ZollA 157606412 4~ W=7} 7P 2k SSDE 7
th % 5% A4 W= 1570019%E] 157999%Ak0]¢] 4
2 WEgl Bl WiE Alo]e] SSDE AlAtele] B2 uEhd

I3 6914 (@) At A7 oF 14%, (b)2] At Al
1 ok 4307 ARtk WY £571 o wETh o]f+
Me odely A9 A WiESw gl WES 3 Wt
Hlwahd A9k exemplar—based in—painting®] 74 A
A i 7 At a2 SiXET HEste] Hlwa|ol
HIY Fo& 27 Ae7] fsk Azte] § 2
A9}, T3 exemplar—based in—painting?] A= <19
Y Jo <to] A 7] HAER AYA7] wel X
= Atolell dEAo] gl AF A ¥ dHE Mol Wt
H, W QERIY AvkE shte] HiAE Zo)7] wiiel

<

A AR s = 5 3l

e QI Aagolth I1 7o (@2

f

‘

A

o

o e Qs AvE
JERIT W QIeIge o] Aol BaA7 fA}
& olu el F& A7k ek 212 B 4 9k

304



J8 7. (HE QlHQIE A2k (a) U ofnix], (b)

b) HHE

3.2 Seamless Cloning
shte] dAE AREsl] QERIE S
ARAAHA AYAARE AHAJIE F47 S
] ZAA (seam) 7} YERR= Z1s & 9l
(b)+= MEQIFARIF Y] Az, Q1RIE
wA] Atolel] AAZE Ueh = o HolErt ozfsh
WAshs olfE ZHitAE (gradient) & Ao|7} A et
W] wEeld, olEd dAdE syl A3l Poisson
cloning [6] ¥ covariant derivatives [4]& o]-&3l=
o] it} oJ7]4 7] covariant derivativesS ©|§
3l seamless cloninge T3] A7 Yepts ME <
Holgd AE /)8t A}t gt Seamless cloning?] A
& e oheat 2

A oA AR, A" 999 hixy) = 271
2 A4sha, Bl W= 999 hxy)s vl Ae AR

h(zy) = f:) 2

fxy) e B HIE, g(xy) & &4 MES] A grol,

T AR AR, AFIE 9499 hixy) w2 vHEARL
=310 dlo]E (update) 3t

(iteration) &

R (z,y) = K% " (2,y) 3

9o AelM K= xy) & THeZ Add) 25+ 19 @&
S 7T YmAE 09 gk 7HE 3x39] ukAA (mask)
£ Hhehi,

0 1 0
1 0 1
0 1 0

a2 9. (K A (mask))
upRjgk AR A2 AL QY el A} e
)

[¢]
vhuto 2 AN h(xy) ) gt a2 R
Fow A

Flay) = 0" (z,y)g(z,y) 4)

o2& Wit QlFolE] Aule] seamless clonings
Yo+ Ao},

(b) (c)

T8 10. (Seamless Cloning Z2: (a) & O[0IX, (b) ¢
. .

|'2
=l
e’
om
Y
w
@
o8]
3
D
w
w
@]
o
=
>
«Q
N
=

305



T3 105 29 s Qluqly dzke <l
AR oln|A] Alole] A} A HoA|vl, N
o] thall seamless clonings F3JshH o)y 934
g ofm|A| Alele] AA} FEgA We RE = F 9k
I8 109 A AHI" doo] AA o|mR|e] ¢k 3%E
AR 3 WE QAFIRIL L] FHAITR- oF 39%, seamless

cloning AR oF 122 F 9F 40%9] 43 Algto] 4

Of

@},

Copyright 1999, lan Louder
Cyber Seacom

a8 1. (B2t on[xlS)

I8 112 3he] olu|AE off] o] Yoo by o
H AR e QIHQIYE 438}l seamless cloning

o ng

~
i
rhu

NG
2l
S

N
N3
S
B
B
’->‘
5
=
[
=
-
O
i
o
o
K=
©

o, ol
of
£
K3

2
Mo
e
po)
-
ful
o
AC)
=
=
[
o
é
fu
1o
b
]
o
o,

I = om]A] Alle] AAZF UEhs H seamless
° A FEe FERA vkt Al

Wl nla) wh=a, $E das Btk
o) 717k AM A oJuiHell e A
e g s Aol o] e
oAl EAE/Jo] T I

Hol7|5& it

[N
o)
=
=3
G
[o
&
o
N oot
<
EJ

ol

‘{F

o
ook o

lo

N

N
o
b ©
o3
It
).
).
T
[
i
21_1‘
[o
>4
Ir

T

S
=
I

=
ik

¥ o
3
H
1A
it

1o,
o,
o
oy
X
157
rlo
ih

|
il

Acknowledgment

[1] Marcelo Bertalmio, Guillermo Sapiro, Vicent
Caselles, Coloma Ballester, ‘Image Inpainting", In
Proc. ACM SIGGRAPH 2000, pp.417—424

[2] Tony F. Chan, Jianhong Shen, “Mathematical
Models for Local Nontexture Inpaintings", Society
for Industrial and Applied Mathematics (SIAM)
Journal on Applied Mathematics 2002,
pp.1019-1043.

[3] A. Criminisi, P. Perez, K. Toyama, ‘Object
Removal By Exemplar—Based Inpainting", In Proc.
Conference on Computer Vision and Pattern
Recognition (CVPR) 2003, pp.721-728

[4] Todor Georgiev, "Covariant Derivatives and
Vision", In Proc. European Conference on
Computer Vision (ECCV) 2006, pp.56—69

[5] Nikos Lomodakis, Georgios Tziritas, '"Image
Completion Using Global Optimization", In Proc.
Conference on Computer Vision and Pattern
Recognition (CVPR) 2006, pp.442—452

306



(6]

Patrick Perez, Michel Gangnet, Andrew Blake,
"Poisson Image Editing", In Proc. ACM SIGGRAPH
2003, pp.313—-318

[7] Hitoshi Yamauchi, Jorg Gaber, Hans—Peter Seidel,

"Image Restoration using Multiresolution Texture
Synthesis and Image Inpainting”", In Proc.
Computer Graphics International (CGD 2003,
pp.120—125

307





